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STORAGE 

THIS PROGRAM OCCUPIES LESS THAN ONF SECTOR OF CORF. 

USE 

PAL-AP IS DISTRIBUTED IN PAL MODF AND IN RFI DC ATARI F OH.iFTT FORMAT 
PAL MODE} 

ALL PAL-FORMAT PROGRAMS MUST BF I OADFD Tn THF FOI I OW T NG 
MANNER: 


* 

* 

SET AS 

FOLLOWS: 

ASR 

Dtgttrontcs 

* 

1 STA 

* 57 

01005,7 

010057 

* 

2 OCP 

* OpOl /4 

030004 

030001 

# 

3 IftA 

* 1001/4 

131004 

131001 

# 

A JMP 


002003 

002003 

# 

5 SNZ 


101040 

101040 

* 

6 JMP 

#-3 

002003 

002003 

# 

7 STA 

0 

010000 

010000 

# 

10 INA 

*1001/4 

131004 

131001 

# 

11 JMP 

#-l 

002010 

002010 


12 LfiL 

8 

041470 

041470 

# 

13 INA 

*0001/4 

130004 

130001 

# 

14 JMP 

#-l 

002013 

00201 3 

* 

15 STA* 

0 

110000 

uoono 

* 

16 IRS 

0 

024000 

024000 

# 

17 SZE 


100040 

100040 


2) PLACE THE LEADER PORTION OF THF PROGRAM TN THF PAPFR 

TAPE READER • SF.T THF P..COUNTER TO OOOnOI AND PRFSS START « 
(SEE NOTE FOR ASR USFRS.) 

NOTE; WHEN USING AN ASR-*33. MQMFNT AR 1 1 Y PRFSS THF START 
SWITCH ON THE READFR AFTFR PRESSING THF TOMPUTFR START 
BUTTON. WHEN USING AN ASR-,35* SFT THF MODF SWITCH 
TO KT» PRESS THE CONTRpi KFY (CTRI ) AND THF 0 KFY 
SIMULTANEOUSLY t PRESS THE COMPUTER START RUTTON. AND 

set the reader switch to run. 

THE PROGRAM WILL SFLF-i oad from tht<; point 
TO THE CORE AREA FROM WHICH IT WAS PIJNCMFD * 

relocatable format 

1) load the program as any other relocatabi f program 

2) TO OUTPUT A PAL MODE TAPF « USF INSTRUCTIONS RFIOW. 

USING LOAD POINT FOR FIRST ADDRESS « AND l OAn PO TNT 
PLUS *577 AS LAST ADDRESS. 

TO USE PROGRAM: 

1) MASTER CLEAR 

2) SET PROGRAM COUNTER TO XXnOO WHFRF XX TS THF SECTOR 
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rNTO WHICH PAL-AP H*S BEEN fOADfD. 

3) ENTiP THE foJTpUT D0Vf£E CODE INTO THF A-RFGISTFR. IF 
TME ^SR-33 '1$ TO USED* SET BIT 1 OF THF A-RFGISTFR 

and TuRn on The pUnth. tf the asr* 35 iVrn rf used. 

|ET BIT 2 OF THE , A'*WE6 1 &Tf B . IF THF HIGH SPFFD 
PUNCH IS TO BE LEAVT THE A-RFGISTFR Cl FARFD. 

41 PRESS ST^Rt AtoD |HE PROGRAM Wilt HALT. 

5) ENTER I/tTO J ^E A«-f|£GT5TFR THE FIRST ADDRFSS OF THF PROGRAM 
BEING PUNCHED* 

6) PRESS STAR! ANtX THfe PROGRAM Will. HALT. 

7) ENTER INTO THf A wRE CUSTER THE LAST ADDRFSS OF THF 
PROGRAM BElflG P^NgH£f>* 

8) PRESS START AND THE ? SELFCTED OUTPUT DFVICF Will RF6TN 
PUNCHING Taps. 4 2 

9) UPON COMPLETION Of THE PUNCH. IF ANOTMFR TAPF TS TO RF 
PUNCHED OH THE SAME DEVI CF. CONTINIIF FROM STFP 5. 

> 

TO GENERATE LOAD and GO TAPES: 

SYSTEM BOOTSTRAP TAPES. MAY Bp PUNCHFD RY FHANGTNG THRFF 
LOCATIONS Of PAL,AP. ADORFSSTNG IS GTVFN IN OCTAl RFLATTVF 
TO THE FIR$T UpCATlOJI OF PAL..AP (IT MUST RF THF FIRST 
LOCATION Of A fgfcTQRI* LOCATIONS »613 AND »Al6 ARF ROTH 
* JMP , > 63 ^ w i-tyS|RMCnONS. AND SHOULD RF CHANGFD TO 
"UMP* *632" INSTRUCTIONS • I -F. CHANGF FROM JUMP Tn JUMP 
INDIRECT* LOCATION *632 SHOUl D BE CHANGFD FROM "OCT 12** TO 
,f DAC PTR M . WHEfef PTR IS THF ABSOLUTE ADDRFSS FDR 
EXECUTION A#TEP I OADING THF PAPER TAPF BOOT. 


METHOD 


PAL-AP Is MADE UP OF TWO SECT TONS. THF PUNCH SFCT TON (TNCIUDTNG 
THE BOOTSTRAP) OCCUPIED XX 0 <J 0 *XX 577 . THF l OADFR SFCTTON (RFAD TN 
BY THE BOOTSTRAP) OCCUPIES XX 600 «XX 777 . TN ADDITION TO THFSF 
THE BOOTSTRAP 5ECT I ON WILL LOAD INTO LOCATIONS f?o THROUGH * 57 . 
AND WILL BE %H 8«A PORflAT* 

ANY PAL MODE PROGRAM HAS THF FOLI OWTNG OVFRAI I STRUCTURFt 

1) PALfiAP FIRST PUNCHES. ITS L OADER SFCT ION TN 
FORMAT FOLLOWED B i#. TWELVE INCHES OF I FADFR. 

2 ) NEXT THE DESIRED PROGRAM TS PqNCWFD TN Pdf FORMAT WHTrH 
IS "RECOGNIZED* BY THF lpAt>FR. 

THE LOADER ON THE FRONT OfyTHF TAPE I^Ill LOAD ITsFlV AND 
THEN WILL LO/tD THE PAL-FORMAT PROGRAM. 


DATA 1 5 PUNCHED IN BLOCKS OF 50 WORDS EACH. SAI TFNT 
CHARACTERISTICS OF THE BLOCK STRUCTURE AREA ARf AS FOM OWSi 

1) A START OF MESSAGE CHARACTER (OCTAl ?on IS 
PUNCHED AT f HE BEGINNING OF EACH Rl OCK . 

2) FOLLOWING THIS. THE ADDRESS OF THF FTRST MFMORY 
LOCATION IS PUNCHED. 

3) EACH BLOCK IS ENDED BY: 

A) A CHECKSUM. THtS CONSISTS OF A WORD WHICH 
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IS THE EXCLUSIVE OR OF ALI WORDS PUNCHED 
PLUS A WORD COUNT AND A Bl OCX FOUNT. 

(The fi;rst ^foric is zfro and facw onf thfrf- 
AFTER IS INCRFMENTFD BY onf.) THF 
CHECKSUM IS ROTATED RTGHT ONF BIT FACH 
TIME ANOTHER WORD IS ADDED TO TT. 

B) AN END ©£ MESSAGE CHAR ALTER fDCTAi ??3) . 

THE EOWf 4S FOLLOWFD BY A RIJROUT CHARACTER fOCTAI 377) 
4) SIX FRAMES DF LEADER ARF PUNCHED RFTWFFN Rl OCXS 
AND TWELVE INCHES OF LEADER ARE PUNCHFD 
AT THE BEOlNNTNG ,AND END OF THF PROGRAM. 

THE FORMAT OF THE PlfNC^EP WQRDS TS AS FOILOWS: 

1) NON-ZERO WORDS ARE PUNCHED IN "TNVISTRi'f C ODF*. 

EACH 16-BtT WORD TS WRITTFN AS A FOIJR-R T T AND 
TWO SIX-BIT CHARACTERS ON TAPE. TWF FOUR-RTT 
CHARACTER REPRESENTS THF HTGH-ORDFP FOUR 

BITS OF THE WORD* EACH SIX-BIT CHARACTER 
HAS THE ^IGH^ORDER BIT TN CHANNFI FIGHT ANO THF 
FIVE LOW-ORDER BITS IN CHANNELS FTVF THROUGH 
one., oRQINAR7lly, Nothing is wRtttfn tn channfi s 
EIGHT THROUGH FlyE OF THE FOUR-RtT CHARACTFR 
OR IN CHANNELS SIX AND SEVEN OF THF STX-RTT 
CHARACTERS* 

2) ElGHt CHARACTERS CAUSE SPECIAL ACTION RV THF ASR. 

THESE ARE 0^3 AND 223 (X-OFF). 021 AND ??1 (X-ON) • 01? 

AND 212 (LINE FEED) . 005 AND 205 fWRU). THFSF ARF 

Translated iMto 177 and 377 . 176 and 37 6. 175 and 

375. 174 AND 374. RFSPFCT T VFI Y. TN THF CASF OF FACH OF 
THESE CHARACTERS, CHANNELS SIX AND SFVFN ARF PUNCHED. 

3) WHEN ONE OR MORE .CONSECUTIVE 7FRO WORDS ARF 
ENCOUNTERED IN MEMORY. THEY ARF RFPRFSFNTFD Ry 

ONE PUNCHED WORD, THIS CONSISTS OF THF TWO*S COMPLFMFNT 
OF THE NUMBER OF CONSFCUTTVF ZERO WORDS FNCOUNTFRFD. TN 
ORDER TO DISTINGUISH THFSF 7-COllNT WORDS. CHANNFI FTGHT 
OF THE HIGH-ORDER (FOUR-BTT) CHARACTFR TS PUNCHFD 


* NOTE! THE WORD COUNT CONSISTS OF THF T 0 T A I NUMBER OF 

* WORDS ENCOUNTERED WHILF PUNCHING A Rl OCX . I NCI I ID T NG All 

* ZERO WORDS. 

* 

* 

* 

##*####*#*## ****** * ************* *# ** ** ******** # ******* * * * * * * *** * * * * * * * 
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EXD 


ENTER EXTEnDFD MODE 

00000 


* 



LOAD A WTTH DEVICE CODF 

000013 


EXA 


ENABLE FXTFNDED ADDRFSSTNG 

00001 

0 04 00460 


STA 

CODE 

SAVE DFVTLF CODF 

00002 

140040 

BEGN 

CRA 


00003 

000000 


HLT 


ENTER FTRST ADDRFSS 

00004 

0 04 00444 


STA 

FADO 

SAVE IT 

00005 

140040 


CRA 


00006 

000000 


HLT 


ENTFR LAST ADDRFSS 

00007 

0 04 00445 


STA 

LADD 

SAVE IT 
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0197 

00010 

0 

02 00460 


LDA 

CODE 

0196 

00011 

101400 


SMI 


0199 

00012 

0 

01 00033 


JMP 

TF35 

0200 

00013 

UOCHO 


CRA 


0201 

00014 

0 

04 00461 


STA 

PON 

0202 

O0O15 

0 

04 00462 


STA 

RUB 

0203 

00016 

0 

02 00427 

SOCP 

LDA 

EASR 

0204 

00017 

0 

04 00056 


STA 

ERNc 

020b 

00020 

0 

02 00430 


LDA 

PABR 

0206 

00021 

0 

04 00412 

SOTA 

STA 

TP0N*2 

0207 

00022 

0 

04 00415 


STA 

TPON+5 

0206 

00023 

0 

04 00131 


STA 

BG8Lf5 

0209 

00024 

0 

04 00271 


STA 

X0F*2 

0210 

0 0025 

0 

04 00274 


STA 

X0F*5 

021 t 

00026 

0 

04 00071 


STA 

LLOP+1 

0212 

00027 

0 

04 00363 


STA 

OK* 1 

021 3 

00030 

0 

04 00375 


STA 

P+2 

0214 

00031 

0 

04 00117 


STA 

ORUBtl 

0213 

00032 

0 

01 00052 


JMP 

CONT 

02lo 

00033 

0416 77 

TF35 

ALR 

1 

0217 

00034 

101400 


SMI 


02 id 

00035 

0 

01 00043 


JMP 

HISP 

0219 

00036 

0 

02 00473 


LDA 

*• 122 

0220 

00037 

0 

04 00461 


STA 

PON 

0221 

G0040 

0 

02 00472 


LDA 

*•377 

0222 

C 0 0 4 1 

0 

04 00462 


STA 

RUB 

0223 

00042 

0 

01 00016 


JMP 

sorp 

0224 

00043 

140040 

HISP 

CRA 


0220 

00044 

0 

04 00461 


STA 

PpN 

022b 

00045 

0 

04 00462 


STA 

RUB 

0227 

00046 

0 

02 00431 


LDA 

EBRP 

0226 

00047 

0 

04 00056 


STA 

EPNC 

0229 

0 00 50 

0 

02 00432 


LDA 

PBRP 

0230 

00051 

0 

01 00021 


JMP 

SOTA 

0231 

00052 

140040 

CONT 

CRA 


0232 

00053 

0 

04 00446 


STA 

BLCT 

0233 

00054 

0 

04 00450 


STA 

ZCNT 

0234 

OOU55 

0 

04 00443 


STA 

Z 

0235 

00U5o 

14 0002 

EPNC 

OCP 

9 2 

0236 

00057 

0 

10 00410 


JST 

TPON 

023' 

00060 

0 

01 00077 


JMP 

LDR 

0236 

00061 

0 

000000 

lead 

DAC 

** 

02?9 

00062 

0 

02 00436 


LDA 

N 120 

0240 

0 0 0 6 3 

0 

04 00453 


STA 

NDX 

024 L 

00064 

0 

01 00070 


JMP 

#♦4 

0242 

00065 

0 

OOOOOO 

PNC 

DAC 

*# 

0243 

00066 

0 

02 00065 


LDA 

PNC 

0244 

00067 

0 

04 00061 


STA 

LEAD 

0245 

00070 

1 40040 

LLOP 

CRA 


0246 

00071 

7 4 

► 0002 


OTA 

•2 

024/ 

00072 

0 

01 00071 


JMP 

*«> 1 

0248 

00073 

0 

12 00453 


IRS 

NDX 

0249 

00074 

0 

01 00070 


JMP 

#-4 

0250 

00075 

0 

04 00447 


STA 

WDCT 

0251 

00076 

-0 

01 00061 


JMP# 

LEAD 

0252 

00077 

0 

10 00061 

LUR 

JST 

LEAD 


PICKUP DEVICE CODE 
IS A$R*33 TN USE 
NO, 


RG*» ACF OTA *2 WITH OTA 14 . 

SET OTAtS 

SET OTA*S 

SET OTAtS 

SET OTA»S 

SET OTA«S 

SET OTAtS 

SET OTAtS 

SET OTAtS 


TEST FOR ASR.35 
IS ASR-35 TN USF 
NO. 

INITIALI7E PUNCH 
AND RUBOUT CODES 


HIGH SPFFO PUNCH IN USF 


OCP • 2 
OTA t? 

STORF IT AWAY 

BLOCK COUNT 
AND 7COLJNT 

ENABI F PUNCH 
TURN PUNCH ON 
GO TO PUNCH I FADFR 

ROUTINE TO PUNCH X? TNCWFS OF I FADFR 
SET INDFX FOR 120 FRAMFS 
AND GO TO 
PUNCH 

STORF RETURN ADDRESS 
IN LFAD 
LEADER I OOP 
OUTPUT I FADFP 


RETURN 

GO TO PUNCH 12 INCHFS OF I FADFR 
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0253 

00100 

0 

02 

00471 


LDA 

5 f 52 

GET FIRST RETURN FOR CHAR SURROUTTNF 

0254 

OOiOl 

0 

04 

00731 


STA 

CHAR 


0255 

00102 

0 

04 

00704 


STA 

SWCH 

INITIAL 1 7F TO PR T ST T NF CONDI T TON 

0256 

00103 

0 

04 

00715 


STA 

WORD 

INITIALIZE TO PR I ST T NF COND T T T ON 

0257 

00104 

0 

02 

00434 


LDA 

MBH 

LENGTH OF FIRST 1 EVFI ROOT CNFM 

0258 

00105 

Q 

04 

00453 


STA 

NDX 

FIRST 

0259 

00106 

b 

02 

00440 


LDA 

LOAD 

BLOCK 

0260 

00107 

0 

04 

00401 


STA 

PN88 

OF 

0261 

00110 

0 

10 

00400 


JST 

PN 

PUNCH Bi 1 

0262 

00111 

0 

12 

00401 


IRS 

PN88 

OMIJ THF OCP OF RL? 

0263 

00112 

0 

12 

00401 


IRS 

PM88 

OMIT THF INA OF Ri ? 

0264 

00113 

0 

02 

00437 


LDA 

NBL2 

LENGTH OF SECOND LFVFI ROOT ( NFM 

0265 

00114 

0 

04 

00453 


STA 

NDX 

BLOCK 

0266 

00115 

0 

10 

00400 


JST 

PN 

PUNCH SFCOND LEVFL ROOT 

0267 

00116 

0 

02 

00472 

ORUB 

LDA 

® ♦ 377 


0268 

OOU7 

74 0002 


OTA 

•2 


0269 

00120 

0 

01 

00117 


JMP 

*-l 


0270 

00121 

0 

10 

00410 


JST 

TPON 


0271 

00122 

0 

10 

00061 


JST 

LEAD 

TURN PUNCH ON % PUNCH 1 F ADFR 

0272 

00123 

0 

01 

00125 


JMP 

BGBL+l 


0273 





# 




0274 





* 


BEGIN PUNCHING 

BLOCK OF CHARACTFRS 

0275 





* 




0276 

00124 

0 

10 

00410 

BGBL 

JST 

TPON 


0277 

00125 

0 

02 

00433 


LDA 

N6 

BEGT N BLOCK* SET INDFX FOR 

0276 

00126 

0 

04 

00453 


STA 

NDX 

six Eramfs OF LFAQFR 

0279 

00127 

0 

10 

00065 


JST 

PNC 

AND PUNCH 

0280 

00130 

0 

02 

00441 


LDA 

SOM 

LOAD START-QF-MFSSAOF 

0281 

00131 

7* 0002 


OTA 

•2 

PUNCH 

0282 

00132 

0 

01 

00131 


JMP 

*~1 

(DELAY IF PUNCH NOT RFA0Y1 

0283 

00133 

0 

02 

00435 


LDA 

N50 

INITIAL I7E 

0284 

00134 

0 

04 

00451 


STA 

PNCT 

PUNCH COUNT 

0285 

00135 

0 

02 

00446 


LDA 

BLCT 

INITIALIZE CHECKSUM 

0286 

00136 

0 

04 

00452 


STA 

CKSM 

WITH Bt OCK COUNT 

028 7 

00137 

0 

12 

00446 


IRS 

BLCT 

AND I NCRFMFNT BLOCK COUNT 

0288 

00140 

0 

02 

00444 


LDA 

FADD 

LOAD FIRST ADDRFSS OF RI OCK 

0289 

00141 

0 

07 

00470 


SUB 

5l 


0290 

00142 

0 

10 

00277 


jsr 

LOOP 

AND PUNCH IT. 

0291 

00143 

0 

02 

00443 


LDA 

Z 


0292 

00144 

0 

04 

00450 


STA 

ZCNT 


0293 

00145 

0 

02 

004 55 


LDA 

SAVE 


0294 

00146 

0 

01 

00150 


JMP 

*♦2 


0295 

00147 

0 

12 

00444 

MOVE 

IRS 

FADD 

I NCREMFNT FIRST ADDRFSS 

0296 

00150 

0 

12 

00447 


IRS 

WDCT 

A N(> WORD COUNT 

0297 

00151 

0 

05 

00452 


ERA 

CKSM 

UPDATE CHECKSUM WITH 

C298 

00152 

0406 

77 


ARR 

1 


0299 

00153 

0 

04 

00452 


STA 

CKSM 

CHARACTFR JUST PUNCHFD 

0300 

00154 

0 

12 

00451 


IRS 

PNCT 

INCREMENT PUNCHCOUNT 

0301 

00155 

0 

01 

00157 


JMP 

*♦2 

50 WORDS NOT YET PUNCHFD 

0302 

00156 

0 

01 

00226 


JMP 

ENBL 

50 WORDS PUNCHED-fND Rl'oCK 

0303 

0015 7 

0 

iO 

00207 


JST 

DECD 

CHFCK IF 7C0UNT 7FR0 

0304 

00160 

0 

01 

00221 


JMP 

GO 

NO.PUNCH STORED WORD 

0305 

00161 

-0 

02 

00444 


LDA* 

FADD 

YES* l OAD NFXT WORD FROM MFMORY 

0306 

00162 

100040 


SZE 


IS IT 7FR0 

0307 

00163 

0 

01 

00201 


JMP 

NZZZ 

NO 

0308 

00164 

0 

12 

00450 


IRS 

ZCNT 

YFS « I NCRFMFNT 7 COUNT 
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0309 

00165 

0 

12 

00447 


IRS 

WDCT 

0310 

00166 

0 

12 

00444 


IRS 

FADD 

0311 

00167 

0 

12 

00451 


IRS 

PNCT 

0312 

00170 

0 

01 

00213 


JMP 

CKLA 

0313 

00171 

0 

02 

00450 


LDA 

ZCNT 

031'+ 

00172 

0 

10 

00277 


JST 

LOOP 

031b 

00173 

0 

05 

00452 


ERA 

CKSM 

0316 

00174 

0406 

77 


ARR 

i 

0317 

00175 

0 

04 

00452 


STA 

CKSM 

031b 

00176 

140040 


CRA 


0319 

00177 

0 

04 

00450 


STA 

ZCNT 

0320 

00200 

0 

01 

00226 


JMP 

ENBL 

0321 

00201 

0 

04 

00454 

NZZZ 

STA 

WD 

0322 

00202 

0 

02 

00450 


LDA 

ZCNT 

0323 

00203 

101040 


SNZ 


032* 

00204 

0 

01 

00223 


JMP 

G0*2 

0325 

00205 

0 

10 

00277 


JST 

LOOP 

0326 

00206 

0 

01 

00151 


JMP 

MQVE+2 

032 7 

00207 

0 

000000 

DECD 

DAC 

## 

032b 

00210 

0 

02 

00450 


LDA 

ZCNT 

0329 

00211 

101040 


SNZ 


0330 

00212 

0 

12 

00207 


IRS 

DECD 

0331 

00213 

0 

02 

00444 

CKLA 

LDA 

FADD 

0332 

00214 

0 

07 

00470 


SUB 


0333 

00215 

0 

05 

00445 


ERA 

LADD 

0334 

00216 

100040 


SZE 


0335 

00217 

-0 

01 

00207 


JMP* 

DECP 

0336 

00220 

0 

01 

00263 


JMP 

CHEK 

033 7 

00221 

140040 

GO 

CRA 


0338 

00222 

0 

04 

00450 


STA 

ZCNT 

0339 

00223 

0 

02 

00454 


LDA 

WD 

0340 

00224 

0 

10 

00277 


JST 

LOOP 

0341 

0342 

00225 

0 

01 

00147 

# 

JMP 

MOVE 

0343 





* 


end BLOCK 

0344 





* 



0345 

00226 

0 

02 

00450 

ENBL 

LDA 

ZCNT 

0346 

00227 

0 

04 

00443 


STA 

Z 

0347 

00230 

140040 


CRA 


0348 

00231 

0 

04 

00450 


STA 

ZCNT 

0349 

00232 

0 

02 

00447 


LDA 

WDCT 

0350 

00233 

0 

05 

00452 


ERA 

CKSM 

0351 

00234 

0 

10 

00277 


JST 

LOOP 

0352 

00235 

0 

10 

00267 


JST 

XOF 

0353 

00236 

0 

01 

00124 


JMP 

BGBL 

0354 

00237 

0 

10 

00277 

ZNZ 

JST 

LOOP 

0355 

00240 

0 

05 

00452 


ERA 

CKSM 

0356 

00241 

0406 

77 


ARR 

1 

0357 

00242 

0 

04 

00452 


STA 

CKSM 

0358 

00243 

140040 


CRA 


0359 

00244 

0 

04 

00450 


STA 

ZCNT 

0360 

00245 

0 

02 

00447 


LDA 

WDCT 

0361 

00246 

0 

05 

00452 


ERA 

CKSM 

0362 

00247 

0 

10 

00277 


JST 

LOOP 

0363 

00250 

0 

10 

00267 


JST 

XOF 

0364 

00251 

0 

10 

00410 


JST 

TPON 


DOC. 76X303 1 1000 REV. M 


AND WORDCOUNT 
AND FlfeST ADDRESS 
BUMP WORD COUNT 
CHECK FOR I AST ADDRFSS 
GO TFRMINATF BLOCK 
PUNCH NO. OF ZERO- WORDS 
CALCULATF NEW CKSM 
# 

SAVE IT 
RESET ZCOUNT 
DO IJ 

GO pTNlSW BLOCK 
WO$<Q NOT ZFRO, STORF TT 
CHECK ZCOUNT 
IS IT ZFRO 

NO, TAKF ZCOUNT. PilNCH. 

RETURN 

DECISION SUBROUT f NF 
CHECK ZCOUNT 
IS IT ZFRO 

YESi INCREMENT RFTIJRN ADDRFSS 
NO, CHECK 

LAST 

ADDRESS 

NOT REACHED,. RETURN 

LAST ADDRESS REACHED. CWFCK ZCOUNT 

RESTORF 

ZCOUNT TO ZFRO 
TAKE STORED WORD 
AND PUNCH TT 
AND CONTTNUF. 


WITH CHFCK SUM 

AND PUNCH 

PUNCH XOFF 

BEGIN NEW BLOCK 

ZCOUNT NOT ZFRO, PUNCH III 

UPDATF 

CHECKSUM 


LOAD WORD COUNT AND 
ERA IT WITH CHECKSUM 
PUNCH CHECKSUM 
PUNCH TWO XOF • S 
TURN PUNCH ON 



* NAME: (PAL-AP) DOC. 701*0311000 RFV. M 


0365 

00252 

0 10 00267 

JST 

XOF 

SECOND XOF 

0366 

00253 

0 10 00410 

JST 

TPON 


0367 

00254 

0 10 00061 

JST 

LEAD 

TURN PUNCH ON* PUNCH 1 FADFR 

0368 

00255 

0 02 00460 

LDA 

CODE 

PICKUP OUTPUT DFVICF 

0369 

00256 

0416 77 

ALR 

i 

CHECK IF A SR **35 

0370 

00257 

101400 

SMI 


# 

0371 

00260 

100000 

SKP 


EITHER 33 OR H/S 

0372 

00261 

0 10 00267 

JST 

XOF 

STOP PUNCH ON ASR-35 

0373 

00262 

0 01 00371 

JMP 

DONC 

GO WRAP UP 

0374 

00263 

0 02 00450 CHEK 

LDA 

ZCNT 

IS 7. COUNT 7FR0 

0375 

00264 

100040 

SZE 



0376 

00265 

0 01 00237 

JMP 

ZNZ 

NO « PUNCH IT 

0377 

0 U 2 6 6 

0 01 00245 

JMP 

ZNZ+6 


0378 

00267 

0 000000 XOF 

DAC 

## 

PUNCH XOFF ROUT INF 

0379 

00270 

0 02 00442 

LDA 

XOFF 

LOAD XOFF 

0380 

00271 

74 0002 

OTA 

•2 

PUNCH 

0381 

00272 

0 01 00271 

JMP 

#rl 

(DELAY IF PUNCH NOT RFAOY > 

0382 

00273 

0 02 00472 

LDA 

5*377 


0383 

00274 

74 0002 

OTA 

•2 


0384 

00275 

0 01 00274 

JMP 

#-l 


0385 

00276 

-0 01 00267 

JMP# 

XOF 

RETURN 

0386 

00277 

0 000000 LOOP 

DAC 

## 

MAIN PUNCH I.0PP 

0387 

00300 

0 10 00306 

JST 

TEST 

IS WORD A 7C0UNT 

0388 

00301 

0 05 00467 

ERA 

5*100000 

YES* PUT ONE IN HIGH ORDER RTT 

0389 

00302 

0 10 00331 

JST 

PNCH 

PUNCH 

0 390 

00303 

0 10 00331 

JST 

PNCH 

THREE 

0391 

00304 

0 10 00331 

JST 

PNCH 

CHARACTERS 

0392 

00305 

-0 01 00277 

JMP# 

LOOP 

RETURN 

0393 

00306 

0 000000 TEST 

DAC 

## 


039* 

00307 

0 04 00455 

STA 

SAV^ 

SAVE WORD 

0393 

00310 

0 02 00450 

LDA 

ZCNT 


0396 

00311 

101040 

SNZ 



039/ 

00312 

0 01 00317 

JMP 

#♦5 


0398 

00313 

0 05 00466 

ERA 

= -l 

TAKF TWO*S 

039v 

00314 

0 06 00470 

ADD 

= 1 

complement 

0400 

00315 

0 04 00455 

STA 

SAVE 

UPpAT'F SAVF 

0401 

00316 

0 01 00321 

JMP 

#♦3 

CONTINUE 

0402 

00317 

0 12 00306 

IRS 

TEST 

ZCOUNT 7 FRO * CONTINIIF 

0403 

00320 

0 02 00455 

LDA 

SAVE 

REGAIN SAVF 

040* 

00321 

0406 76 

ARR 

2 

POSITION CMARACTFR 

0405 

00322 

0 04 00455 

STA 

SAVE 


0406 

00323 

0 03 00465 

ANA 

5*36000 

CLEAR TO CHARACTER 

0407 

00324 

-0 01 00306 

JMP# 

TEST 

RETURN 

040b 

00325 

0404 66 HOB 

LGR 

10 

CHANGE HIGH-OROFR 

0409 

00326 

0 03 00464 

ANA 

= *37 

BIT FROM CHANNEL 6 

0410 

00327 

0 05 00463 

ERA 

s»200 

TO CH ANNFI 8 

0411 

00330 

0 01 00335 

JMP 

#♦5 

AND GO TO PUNCH 

0412 

0 Q 3 3 1 

0 000000 PNCH 

DAC 

## 

PUNCH ROUT T NF 

0413 

00332 

100400 

SPL 


CHECK FOR 

0414 

00333 

0 01 00325 

JMP 

HOB 

HIGH ORDFR RTT 

0415 

00334 

0404 66 

LGR 

10 

POSITION CHARACTFR 

0416 

00335 

0 04 00456 

STA 

SAVA 

STORF IT 

0417 

00336 

0 03 00464 

ANA 

= 1 37 

SET UP FOR TR ANSI AT T ON CHFCK 

0418 

00337 

0 04 00457 

STA 

SAVB 

STORF 

0419 

00340 

0 02 00420 

LDA 

adci 

LOAD ADDRESS OF TARI F 

042C 

00341 

0 04 00421 

STA 

ADC2 

SETUP FOR CHFCK 


PAGE A 






* name: <pal-apv 

0421 

00342 

i 

o 

c 

O 

o 


LDA* 

ADC2 

0422 

00343 

101040 


SNZ 


0423 

00344 

0 01 00362 


JMP 

OK 

0424 

00345 

0 03 00472 


ANA 

* • 377 

042 5 

00346 

0 05 00457 


ERA 

SAVB 

0426 

00347 

101040 


SNZ 


04 27 

00350 

0 01 00353 


JMP 

TRNS 

042 fc 

00351 

0 i 2 00421 


IRS 

ADC2 

0429 

00352 

0 01 00342 


JMP 

*-8 

0430 

00353 

0 02 00456 

TRNS 

LDA 

Sava 

0431 

00354 

0 03 00463 


ANA 

s 9 200 

0432 

00355 

0 04 00456 


STA 

SAVA 

0433 

00356 

-0 02 00421 


LDA* 

ADC2 

0434 

00357 

0404 70 


LGR 

8 

0435 

00360 

0 05 00456 


ERA 

Sava 

0436 

00361 

0 01 00363 


JMP 

*♦2 

0437 

00362 

0 02 00456 

OK 

LDA 

SAVA 

0438 

00363 

74 0002 


OTA 

•2 

0439 

00364 

0 01 OO 363 


JMP 

*-l 

0440 

00365 

0 02 00455 


LDA 

SAVE 

0441 

00366 

0416 72 


ALR 

6 

0442 

00367 

0 04 00455 


STA 

SAVE 

0443 

00370 

-0 01 00331 


JMP* 

PNCH 

0444 

00371 

14 0102 

DONE 

OCP 

• 102 

0445 

00372 

0 01 00002 


JMP 

BEGN 

0446 

00373 

0 000000 

P 

DAC 

** 

0447 

00374 

0406 70 


ARR 

8 

0448 

00375 

74 0002 


OTA 

9 2 

0449 

00376 

0 01 00375 


JMP 

*-l 

0450 

00377 

-0 01 00373 


JMP* 

P 

0451 

00400 

0 00 00000 

PN 

pze 

** 

0452 

00401 

0 00 00000 

PN88 

PZE 

** 

0453 

00402 

0 10 00373 


JST 

P 

04 5 A 

00403 

0 10 00373 


JST 

P 

0455 

00404 

0 12 00401 


IRS 

PN88 

0456 

00405 

0 12 00453 


IRS 

NDX 

0^57 

00406 

0 01 00401 


JMP 

PN88 

0458 

00407 

-0 01 00400 


JMP* 

PN 

0459 

00410 

0 000000 

TPON 

DAC 

#* 

0460 

0041 1 

0 02 00461 


LDA 

PON 

0461 

00412 

74 0002 


OTA 

•2 

0462 

00413 

0 01 00412 


JMP 

*••1 

0463 

00414 

0 02 00462 


LDA 

RUB 

0464 

00415 

74 0002 


OTA 

•2 

0465 

00416 

0 01 00415 


JMP 

*-l 

0466 

00417 

-0 01 00410 


JMP* 

TPON 

0467 

00420 

0 000422 

A0C1 

DAC 

Cl 

0468 

00421 


ADC2 

B5S 

1 

0469 



,* 



0470 



# TRANSLATION TABLE. 

0471 



* IN 

RIGHT 

-HAND HALF 

0472 



* IN 

LEFT- 

HAND HALF. 

0473 



* 



0474 

00422 

077423 

Cl 

OCT 

77423,770 


00423 

077021 





00424 

076412 





bfcC. 70180311000 RFV. M 


LOAD FROM TABLE 

CHFC^ FOR FND OF T ARI F 

DOMJF* NO TRANSLATION NFFDFO 

CLEAR 9 HlGH-ORDFR RTTS 

CHECK FOR 

MATCH 

YES, TRANSi ATF 

NO, INCRFMFNT ADDRESS 

AND' RETURN. 

PICK UP ORIGINAL CHARACTFR 
CLEAR all RUT BIT 8 
SAVE BIT 

PICK UP SUBROUTINE 
CHARACTFR 

OBTAIN C ORRFCT BIT ft 
PUNCH 

NO TRANSI ATION, GET CHARACTFR 
PUNCH 

(DELAY IF PUNCH NOT RFADYt 
POSITION ,WORD 
FOR NEXT CHARACTFR 
STORF CHARACTER 
ANP RETURN 

RESTART TF DESTRFD 


PUNCH 


PUNCH LOAD PROGRAM 
IN 8-8 FORMAT 


TURN PUNCH ON 
OUTPUT *22? 

IF ASR-35 IN USF. 

OUTPUT * 377 
IF ASR-35 TN USF. 


ADDRFSS OF Cl 


ILLEGAL CHARACTFR (7 LOW OPDFR RTTSi 

AND SUBSTITUTION CHARACTFR (7 fnw ORDFR RTTS) 


,76412,76005,0 


PAGF g 



* NAME: (PAE-AP) DOC* 701*0311000 RFV. M 



00425 

076005 




00426 

000000 



0475 



# 


0476 

00427 

14 0104 

EA5R OCP 

•104 

0477 

00430 

74 0004 

PA$R OTA 

»4 

0478 

00431 

14 0002 

EBRP OCP 

•2 

0479 

00432 

74 0002 

PBRP OTA 

*2 

0480 

00433 

177772 

N6 DEC 

—6 

0481 

00434 

0 177740 

NBL1 DAC 

ST-BLZ NE6ATIVF LENGTH OF FTR5T l FVFI ROOT 

0482 

00435 

177716 

N5Q DEC 

-50 

0483 

00436 

177610 

N120 DEC 

*120 

0484 

00437 

0 177604 

miz DAC 

WAI T-STPC-1 NE6 1 FNGTH OF SFfOND I.FV/FI ROOT 

0485 

00440 

0 02 00540 

LOAD LDA 

ST STARTING ADDRESS 

0486 

00441 

000201 

SOM OCT 

201 

04 8 7 

00442 

000223 

XQFF OCT 

223 

048o 

00443 


Z BSS 

1 

0489 

00444 


FADD BSS 

1 

0490 

00445 


LADD BSS 

1 

049 1 

00446 


BLCT BSS 

1 

0492 

00447 


WDGT BSS 

l 

0493 

00450 


ZCNT BSS 

1 

0494 

00451 


PNCT BSS 

1 

0495 

00452 


CKSM BSS 

1 

0496 

00453 


NDX BSS 

1 

049 r 

00454 


WD BSS 

l 

0498 

00455 


SAVE BSS 

1 

0499 

00456 


SAVA BSS 

1 

0500 

00457 


SAVB BSS 

1 

0501 

00460 


CODE BSS 

1 

0502 

00461 

000000 

PON BSZ 

1 

0503 

00462 

000000 

RUB BSZ 

1 

0504 

00463 

000200 

FIN 



00464 

000037 




00465 

036000 




00466 

177777 




00467 

100000 




00470 

000001 




00471 

000052 




00472 

0003 77 




00473 

000222 



0505 

00474 

000000 

BSZ 

•40 


0506 


# 






050 7 


# 


SYSTEM BOOTSTRAP 




0508 


* 






0509 



ORG 

•540 




0510 00540 

0 000020 

ST 

DAC 

•20 

STARTING 

ADDRESS 


0511 


* 



1 STA 

•57 

0 1 0057 

0512 


* 



2 OCP 

• noox 

03000X 

0513 


* 



3 INA 

• roox 

i si oox 

0514 


4 



4 JMP 

4-1 

00200* 

0515 


* 



5 SN7 


101040 

0516 


* 



6 JMP 

4-3 

00200* 

0517 


# 



7 STA 

0 

OLOOOO 

0518 


# 



10 INA 

• 1 oox 

1 *1 OOX 

0519 


* 



11 JMP 

4-1 

002010 


PAGF 10 



PAGF 1 1 


* NAME: (PAU-AP) D0C. 70180311000 REV. H 


0520 


* 



12 La 

8 041470 

0521 


* 



13 JNA 

*000X 1BOOOX 

0522 


* 



14 JMP 

*„1 00201* 

0523 


* 



15 STA* 

0 110660 

052 A 


* 



16 IRS 

0 024000 

0525 


* 



17 3 7E 

100040 

0526 

00541 

0 01 OOOiO 

JMP 

•10 

00020 

TO FIU OUT BOOTSTRAP 

0527 

0054a 

0 02 00041 

LDA 

*41 

00Q21 

SFt NEXT REENTRY 

052H 

00543 

0 04 00021 

STA 

*21 

00022 

* 

0529 

00544 

0 02 00057 

LDA 

•57 

00023 

SFT STARTING ADDRESS 

0530 

00545 

100040 

SZE 


00024 

* 

0531 

00546 

0 04 00054 

STA 

*54 

00025 


0532 

00647 

0 02 00054 

IDA 

• 54 

00026 


0533 

00550 

0 04 00000 

STA 

0 

00027 

* 

0535 

00551 

0 06 00055 

ADD 

*55 

00030 


0535 

00552 

0 04 00055 

STA 

*55 

00031 


0536 

00553 

000013 

EXA 


00p’32 


0537 

00554 

0 02 00013 

LDA 

•13 

00033 

SET TO ORDERS 

053fi 

00555 

0 03 00044 

ANA 

*44 

00034 


0539 

00556 

-0 04 00000 

STA* 

0 

00035 

* 

0550 

00557 

0 12 00000 

IRS 

0 

00036 

* 

0541 

00560 

0 02 00010 

LDA 

*10 

00037 

* 

0552 

00561 

0 01 00015 

JMP 

•15 

00040 

* 

0553 

00562 

0 01 00042 

JMP 

*42 

OOO4I 

SFCOND REENTRY 

0554 

00563 

0 04 00025 

STA 

•25 

00Q42 

Cl.FAR WORDCOUNT 

0545 

00564 

100000 

SKP 


00043 


0546 

00565 

077777 

OCT 

77777 

00044 


0547 

00566 

101000 

NOP 


00045 


0546 

00567 

0 02 00051 

LDA 

•51 

00046 

END. SET UP FTNAf RFENTRY 

0545 

00570 

0 04 00020 

STA 

*20 

00047 

* 

0550 

00571 

0 01 00010 

JMP 

•10 

00050 

* 

0551 

00572 

-0 01 00054 

JMP* 

•54 

00051 


0552 

00573 

140040 

CRA 


00052 


0553 

00574 

•0 01 00055 

JMP* 

•55 

00053 

AUTOMATIC LOAD 

0554 

00575 

0 000600 

DAC 

BL2 

00Q£4 

DEFAULT START 

0555 

00576 

000033 

OCT 

33 

00055 


0556 

00577 

000000 

OCT 

0 

00056 

TERMINATE FIRST SECTION 

0557 


* 





0556 


* 


LOADER 



0559 

OObOO 

14 0001 BL2 

OCP 

1 



05fcO 

00601 

54 0001 

INA 

1 



0561 


# 





0562 

00602 

0 01 00601 WAIT 

JMP 

*~1 



0563 

00603 

14 0101 

OCP 

• 101 

READER 

OFF IE ON 

0564 

00604 

0 04 00022 

STA 

*22 



0563 

00605 

0 05 00775 

ERA 

STPC 

STOP CODF TEST 

0566 

G 0606 

100040 

SZE 




0567 

00607 

-0 01 00731 

JMP* 

CHAR 



0566 

00610 

-0 02 00731 

LDA* 

CHAR 



0569 

00611 

0 05 00655 

ERA 

SCAN 

TEST FOR SCAN MODE 

0570 

00612 

101040 

SNZ 




0571 

00613 

0 01 00632 

JMP 

ENDT 



0572 

00614 

0 02 00025 

LDA 

•25 



0573 

00615 

101040 

SNZ 




0574 

00616 

0 01 00632 

JMP 

ENQT 

END FUF EX t T 

0575 

00617 

0 05 00020 

ERA 

•20 





RFV. H 


PA6F 1 7 


* NAME: (PAUAP) pOC. 7^18.0311000 


0576 

00620 

0416 77 


ALR 

1 


0577 

00621 

0 05 00021 


ERA 

fix 


0578 

00622 

100040 


SZE 



0579 

00623 

0 01 00630 


JMP 

^ROR 


05C0 

00624 

0 04 00025 


STA 

1 25 

RESET WORD COUNT 

0581 

00625 

0 10 00731 


JST 

CHAR 


058^ 

00626 

0 12 00024 

BUMP 

IRS 

*24 

INCREMENT Rl OCK COUNT 

0583 

00627 

0 01 00634 


JMP 

S,TRT+l 


058 A 

00630 

000012 

EROR 

OCT 

12 

ERROR HALT 

0585 

00631 

0 01 00630 


JMP 

*-l 

HALT A6ATN TF STARTFD 

0586 

00632 

000012 

ENOT 

OCT 

12 

HALT* TAPE 1 HADED NORMAI 1 Y 

0587 

00633 

0 04 00024 

STRT 

STA 

*24 

RESET BLOCK COUNT 

0588 

00634 

140040 


CRA 



0589 

00635 

0 04 00022 


STA 

•22 

RESET CHARACTER BUFFER 

0590 

00636 

0 02 00010 


LDA 

•10 

TEST FOR HIGH SPEED RFADER 

0591 

00637 

0406 77 


ARR 

l 


0592 

00640 

100400 


SPL 



0593 

00641 

0 01 00652 


JMP 

SCAN-3 


0 59*+ 

00642 

34 0104 


SK5 

• J04 


0595 

00643 

0 01 00642 


JMP 

#*i 


0596 

00644 

14 0104 


OCP 

* 104 


0597 

00645 

0 02 00766 


LDA 

*•221 


0598 

00646 

74 0004 


OTA 

4 


0599 

00647 

34 0104 


SKS 

•104 


0600 

00650 

0 (1 00647 


JMP 



0601 

00651 

14 0004 


OCP 

4 


0602 

00652 

0 02 00022 


LDA 

* 22 


0603 

00653 

0 01 00655 


JMP 

*♦2 

TURN ON TEl FPRINTFR 

0604 

00654 

0 10 00731 


JST 

CHAR 

LEADER SCAN 

0605 

00655 

0 05 00767 

SCAN 

ERA 

F * 22 

START OF MFSSAGE 

0606 

00656 

100040 


SZE 



0607 

00657 

0 01 00654 


JMP 

*«- 3 

* 

0608 

00660 

0 04 00000 


STA 

0 

* 

0609 

00661 

0 04 00025 


STA 

*25 

RESFT WORD COUNT 

0610 

00662 

0 02 00024 


LDA 

•24 


0611 

00663 

0 04 00020 


STA 

•20 

INITIALIZE Bl OCK 

0612 

00664 

0 10 00731 


JST 

CHAR 


0613 

00665 

0 10 00704 

DATA 

JST 

SWCH 


0614 

00666 

0 01 00665 


JMP 

*-l 

DO DATA LOAD 

0615 

00667 

0 10 00715 


JST 

WORD 

do zero Toad 

0616 

00670 

0 05 00765 


ERA 

*2 


0617 

00671 

' 0 04 00021 


STA 

*21 


0618 

00672 

0 05 00020 


ERA 

•20 


0619 

00673 

0406 77 


ARR 

1 


0620 

00674 

0 04 00020 


STA 

•20 


0621 

00675 

140040 


CRA 



0622 

00676 

-0 04 00000 


STA* 

0 


0623 

00677 

0 12 00025 


IRS 

*25 

ADD TO WORD COUNT 

0624 

00700 

0 12 00000 


IRS 

0 


0625 

00701 

0 12 00021 


IRS 

*21 


0626 

00702 

0 01 00676 


JMP 

*-4 

ADD TO WORD COUNT 

0627 

00 703 

0 01 00665 


JMP 

DATA 


0628 

00704 

0 00 00052 

SWCH 

PZE 

•52 

INITIALIZED NON7FRO CONSTANT 

0629 

00705 

0 10 00715 


JST 

WORD 


0630 

00706 

-0 04 00000 


STA* 

0 


0631 

00707 

0 12 00000 


IRS 

0 




* NAME: (PAL-AP) DOC* 70*00111000 RFV. W 


0632 00710 

0 12 00025 


IRS 

•25 

ADO TO WORD COUNT 

0633 00711 

0 05 00020 


ERA 

*20 


0634 00712 

0406 77 


ARR 

1 


0635 00713 

0 04 00020 


5TA 

• 20 


0636 00714 

-0 01 00704 


JMP# 

SWCH 


0637 00715 

0 00 00052 

WORD 

PZE 

*52 

INITIALIZED N0N7FR0 C 

0638 0071$ 

140040 


CRA 



0639 00717 

0 04 00021 


STA 

•21 


0640 00720 

0 10 00731 


JST 

CHAR 


0641 00721 

0 10 00731 


JST 

CHAR 


0642 00722 

0 10 00731 


JST 

CHAR 


0643 00723 

0414 70 


LGL 

a 


0644 00724 

101400 


SMi 


TEST FOR 7FR0-C0UNT Wi 

0645 00725 

0 12 00704 


IRS 

SWCH 


0646 00726 

0 02 00021 


LDA 

•21 


06 V? 007*7 

0406 77 


ARR 

1 


0648 00730 

-0 01 00715 


JMP# 

WORD 


0649 00731 

0 000052 

CHAR 

DAC 

•52 

FIRST TIME IN-RFTURN 

0650 00732 

0 02 00022 


LDA 

*22 


0651 00733 

0414 70 


LGL 

8 


0652 00734 

100400 


SPL 



0653 00735 

0 12 00021 


IRS 

*21 


0654 Q0736 

0414 77 


LGL 

1 


0655 00737 

0 05 00764 


ERA 

s* 174000 


0656 00740 

101040 


SNZ 



0657 00741 

0 02 0 0763 


LDA 

a* 171000 


C650 00742 

0 05 00762 


ERA 

3*1000 


0659 00743 

101040 


SNZ 



0660 00744 

0 02 00761 


LDA 

3* 16.7000 


0661 00745 

0 05 00770 


ERA 

Li 


0662 00746 

101040 


SNZ 



0663 00747 

0 02 00771 


LDA 

L2 


0664 00750 

0 05 00762 


ERA 

3* 1000 


0665 00751 

101040 


SNZ 



0666 00752 

0 02 00772 


LDA 

L3 


0667 00753 

0 05 00773 


ERA 

L4 


0668 00754 

0414 76 


LGL 

2 


0669 00755 

0 05 00021 


ERA 

•21 

IN ACC • READ NEXT • 

0670 C 0 7 5 6 

0416 72 


ALR 

6 

EXIT ON STOP CODF • 

0671 00757 

0 04 00021 


STA 

•21 

OTHFRWISF TRANSLATF 

0672 00760 

0 01 00600 


JMP 

WAIT-2 


0673 00761 

167000 


FIN 



00762 

001000 





00763 

171000 





00764 

174000 





00765 

000002 





00766 

000221 





00767 

000022 





0674 00770 

002000 

LI 

OCT 

2000 


0675 00771 

154000 

L2 

OCT 

154000 


0676 00772 

157000 

L3 

OCT 

157000 


0677 00773 

176000 

L4 

OCT 

176000 


0678 00774 

000000 


OCT 

0 


0679 00775 

000223 

STPC 

OCT 

223 


0680 


* 


LOCATION 

FUNCTION 


PAGF 1* 






* NAME: 

(PAL»APi 

1 

DOC. 70190311000 RFV. N PAGF 

0681 

; 


* 





0682 



# 

20 


CHECKSUM 

0683 



# 

21 


ACCUtjlll ATOR 

0684 



# 

22 


CHARACTFS RIJFFER 

068b 



# 

24 


BLOCK 

: COUNT 

0686 



* 

25 


WORD- 

COUNT 

0687 



END 





ADC 1 

000420 

ADC2 

000421 

BEGN 

000002 

BGBL 

000124 

EL? 

000600 

BLCT 

000446 

BUMP 

000626 

Cl 

00042? 

CHAR 

000731 

CHEK 

000263 

CKLA 

000213 

tK SM 

00045? 

CODE 

000460 

CONT 

000052 

data 

000665 

DECD 

000207 

DONE 

000371 

EASR 

000427 

£brp 

000431 

ENBL 

000?26 

endt 

000632 

EPNC 

000056 

eror 

000630 

FADO 

000444 

CO 

000221 

HISP 

000043 

HOB 

0003*5 

LI 

000770 

L2 

000771 

L3 

000772 

L4 

000773 

LADD 

000445 

ldr 

000077 

lead 

000061 

LLOP 

060070 

LOAD 

000440 

LOOP 

000277 

MOVE 

000147 

NJ.20 

000436 

N50 

000435 

N6 

000433 

NBL1 

000434 

NBL2 

000437 

NDX 

000453 


000201 

OK 

000362 

ORUB 

000116 

P 

000373 

PA SR 

000430 

PBRP 

000432 

PM 

QQQ400 

PN88 

000401 

PNC 

000065 

PNCH 

000331 

PNCT 

000451 

- PON 

000461 

RUh 

000462 

SAVA 

000456 

SAVB 

000457 

SAVE 

000455 

SCAN 

000655 

SOCP 

000016 

SOM 

000441 

SOTA 

Q00021 

ST 

000540 

STPC 

000775 

STRT 

000633 

SWCH 

000704 

TEST 

000306 

TF35 

000033 

TPON 

000410 

TRN5 

000353 

w a i r 

000602 

toD 

000454 

WDCT 

000447 

WORD 

000715 

XOF 

000267 

XOFF 

000442 

Z 

000443 

ZCNT 

000450 

ZH7 

000237 







0000 

WARNING OR 

ERROR 

flags 





dap- 

16 MOD 2 

REV, D 

06-28- 

71 






NAM: 

(PAL-AP) 

DOC. 

70180311000 

REV. H 

ORDER 

NAME: 

(PAL-AP) 

DOC. 

70180311000 

REV. H 


467 

ADC1 

419 

»■ 




468 

A0C2 

420C 

421 

428C 

433 


191 

3EGN 

445 J 





276 

3GBL 

208C 

272 J 

353 J 



559 

AL2 

481 

554 




491 

BLCT 

232C 

285 

287C 



582 

9UMP 






474 

Cl 

467 





649 

CHAR 

254C 

567J 

568 

581J 

604 J 



640 J 

641 J 

642 J 



374 

CHEK 

336J 





331 

CKLA 

3 12 J 





495 

CKSM 

286C 

297 

299C 

315 

3 17C 



355 

357C 

361 



501 

CODE 

190C 

197 

368 



231 

CONT 

2 1 5 J 





613 

DATA 

627 J 





32 7 

DECD 

303 J 

330C 

335J 



444 

DONE 

373 J 





476 

EA5R 

203 





478 

EBRP 

227 





345 

ENBL 

302 J 

32 OJ 




586 

ENDT 

571 J 

574 J 




235 

EPNC 

204C 

220C 




584 

EROR 

579 J 





489 

FADO 

193C 

288 

295C 

305 

3 IOC 

337 

GO 

304 J 

324J 




224 

HI5P 

2 1 8 J 





408 

hOB 

4 14 J 





674 

LI 

661 





675 

12 

663 





676 

L3 

666 





677 

L4 

667 





490 

LADD 

196C 

333 




252 

LDR 

237J 





238 

LEAu 

244C 

251 J 

252 J 

271J 

367 J 

245 

LL.OP 

2 11C 





465 

LOAD 

259 





386 

LOOP 

290 J 

3 1 4 J 

325J 

340J 

351 J 



362 J 

392 J 




295 

MOVE 

326 J 

34 1 J 




483 

N120 

239 





482 

N‘50 

283 





480 

N6 

277 





481 

NBL 1 

257 





484 

NBL2 

264 





496 

NDX 

240C 

248C 

258C 

265C 

278C 

321 

NZZZ 

307J 





437 

OK 

212C 

42 3 J 




267 

DRUB 

2 14C 





44 6 

P 

213C 

450J 

453J 

454J 


477 

PASR 

205 





479 

P6RP 

229 





451 

PN 

261 J 

266 J 

458J 



452 

PN88 

260C 

2 62C 

263C 

455C 

457 J 


[-1051 

61 2J 

350 

331 

3$4J 

456C 



REV. H 


ORDER # M-1051 


PAGE 


# NAME: IPAL-AP) 


DOC. 70180311000 


2 8 


242 

PNC 

243 

279J 

412 

PNCH 

389J 

390J 

4$4 

PNCT 

284C 

300C 

502 

PON 

20 1C 

220C 

503 

RUB 

202C 

222C 

499 

SAVA 

416C 

430 

500 

SAVB 

418C 

425 

49b 

SAVE 

293 

394C 



442C 


605 

SCAN 

569 

593 J 

203 

SOCP 

223J 


486 

SOM 

280 


206 

SQTA 

230J 


510 

ST 

481 

485 

679 

STPC 

484 

565 

587 

STRT 

583 J 


628 

SWCH 

255C 

613J 

393 

TEST 

387 J 

402C 

216 

T F 35 

199J 


459 

T PON 

206C 

207C 



366 J 

466 J 

430 

I RNS 

427 J 


562 

A A I f 

484 

672 J 

497 

aD 

321C 

339 

492 

aUCT 

250C 

296C 

63 / 

aGRD 

256C 

6l 5 J 

378 

XOF 

209C 

21 OC 



385 J 


487 

XOFF 

379 


48o 

l 

234C 

291 

493 

2CNT 

233C 

292C 



328 

338C 



395 


364 

Ihl 

376 J 

377 J 


=•1000 

658 

664 


=•100000 

388 



=•167000 

660 



=•171000 

657 



=•174000 

655 



= •200 

410 

431 


= •22 

605 



= •221 

597 



= •222 

219 



= •36000 

406 



= •3 / 

409 

417 


= •3/7 

221 

267 


= •52 

253 



= -l 

398 



= 1 

289 

332 


= 2 

616 



39 1J 

31 1C 

AA3J 


225C 

A 60 


226C 

A63 


A32C 

A35 

4S7 

AOOC 

A03 

40$C 


636J 6A5C 
A07J 


236 J 

270 J 

2 76 J 

B64J 

309C 

349 

360 


629 J 

648 J 



352 J 

363 J 

365 J 

37? J 


346C 




30 0C 

313 

319C 

32? 

345 

3A8C 

359C 

374 


382 A2A 

399 


97 SYMBOLS 
237 FLEERS 
687 RtCOROS 
1 N FLAoS 



